Objectives: To examine the association of cognitive function with use of non-prescribed therapies for managing acute and chronic conditions, and to determine whether use of non-prescribed therapies changes over time in relation to baseline cognitive function. Methods: 200 community-dwelling adults aged 65 and older were recruited from three counties in south central North Carolina. Repeated measures of daily symptoms and treatment were collected on three consecutive days at intervals of at least one month. The Mini-Mental State Examination, the primary cognitive measure, was collected as part of the baseline survey. Data were collected on the daily use of common non-prescribed therapies (use of prayer, ignore symptoms, over-the-counter remedies, food and beverage therapies, home remedies, and vitamin, herb, or supplements) on each of the three days of the follow-up interviews for up to six consecutive months.
Introduction
Understanding the health-related practices of older adults with dementia and other illness-associated cognitive disorders is gaining urgency as the population ages and more older adults experience cognitive decrements. The risk of cognitive impairment increases with age, and older adults with poor cognitive function are more likely to have comorbid conditions such as diabetes, hypertension, heart disease, and stroke (Haan & Weldon, 1996; Schillerstrom, Horton, & Royall, 2005; van den Berg, Kloppenborg, Kessels, Kappelle, & Biessels, 2009 ). While treatment of comorbid conditions generally involves multiple medical therapies, day-to-day management of these conditions falls on the affected individuals who craft self-care strategies (DeFriese, Ory, & Vickery, 1998; Ory, 2008) .
The use of non-prescribed therapies by older adults is of special interest because the use of non-prescribed therapies is prevalent among older adults. Overall use of non-prescribed therapies among older adults ranges from 28 to 88% Cheung, Wyman, & Halcon, 2007; Ness, Cirillo, Weir, Nisly, & Wallace, 2005) . Non-prescribed therapies are generally regarded as complementary to conventional therapy (NCCAM, 2011) . For the purpose of this study, non-prescribed therapies are defined as practices initiated by the individual and used in place of, or in parallel to, conventional medical therapies. Non-prescribed therapies include a substantial range of materials and practices, but therapies commonly used in older adults are home remedies, herbs, supplements, overthe-counter (OTC) medicines and vitamins, and prayer and spirituality Astin, Pelletier, Marie, & Haskell, 2000; Foster, Phillips, Hamel, & Eisenberg, 2000; Grzywacz et al., 2006) . Previous studies have linked a number of sociodemographic factors (e.g., gender, ethnicity, age, education, and income) with use of non-prescribed therapies. Greater use of non-prescribed therapies is reported by women, persons of Hispanic and Asian ethnicity, middle-aged adults, and those with higher education and greater income , 2011 Astin et al., 2000; Barnes, Powell-Griner, McFann, & Nahin, 2004) . Some research has indicated that overall use of non-prescribed therapies is greater among older adults with larger number of health conditions and poorer health status than among those without comorbid conditions , 2011 Astin et al., 2000; Barnes et al., 2004) . Many chronically ill older adults include non-prescribed therapies to manage such conditions as heart disease (Miller, Liebowitz, & Newby, 2004) , diabetes (Payne, 2001) , cancer (Ernst & Cassileth, 1998) , and other musculoskeletal and related illnesses (Arcury, Bernard, Jordan, & Cook, 1996; Quandt et al., 2005) .
Cognitive function is an important consideration in examining health behaviors, including management of chronic illnesses (Hall, Elias, & Crossley, 2006) . Low cognitive function is associated with poor self-care practices including poor adherence to medication, and low autonomy and inability to make decisions (Schillerstrom et al., 2005; Stilley, Sereika, Muldoon, Ryan, & Dunbar-Jacob, 2004) . Unfortunately, very little is known about the influence of cognitive function on use of non-prescribed therapies for managing chronic conditions, nor is it known whether use of non-prescribed therapies for chronic problems is different from use of non-prescribed therapies for acute symptoms. Studies have suggested that the long-term nature of chronic disease (in contrast to acute problems) allows the individual to actively participate in self-monitoring of symptoms that leads to crafting strategies of care over months and years (Shekelle et al., 2003; Verbrugge & Ascione, 1987) . However, these studies do not address use of non-prescribed therapies. The limited analysis to date has generally been in documenting estimated non-prescribed therapy use among individuals with dementia and other agerelated cognitive disorders (Coleman, Fowler, & Williams, 1995; Hogan & Ebly, 1996; Larner, 2007; Sharma et al., 2006) . Further, previous studies often rely on gross measures of non-prescribed therapy utilization, such as life time use of general modalities, or use of modalities in the past year or three months (Astin et al., 2000; Barnes et al., 2004; Cheung et al., 2007) . This measurement approach must be used cautiously in older adults who may have cognitive impairments. Moreover, this measurement approach limits knowledge of whether the therapy was used consistently.
This article documents the number of older adults who use non-prescribed therapies to treat acute and chronic daily symptoms, and examines the relationship between cognitive function and non-prescribed therapy use in rural older adults. We hypothesize that cognitive function will shape the degree to which non-prescribed therapies are incorporated into older adults' self-care practices. At the same time, level of cognitive function may limit the use of some therapies, as they are beyond an individual's ability. In the presence of cognitive difficulty, people may revert to habit or potentially unproven methods as opposed to seeking out more proven methods. Further, research has suggested that adults likely wait until a more advanced stage of health decline before increasing non-prescribed therapy use (Eisenberg et al., 1993) . Because low cognitive function in an older population carries an implicit assumption of decline and little prior knowledge is available, we explore (1) whether baseline levels of cognitive function predict non-prescribed therapy use over time; and (2) whether the relationship of cognitive function with non-prescribed therapy use differs if the therapy is being used for chronic disease management or in response to an acute symptom believed to be unrelated to an existing chronic condition. We use specific measures of non-prescribed therapy use that include therapies that are common in minority and rural communities (Arcury, Preisser, Gesler, & Sherman, 2004; Arcury, Quandt, Bell, & Vitolins, 2002; Vitolins et al., 2000) . These therapies include the use of home remedies, vitamins, herbs, or supplements, prayer, ignore symptoms (watchful waiting), OTC medicines, and food or beverage. We use repeated measures of daily symptoms and treatment to obtain detailed data on whether the therapy is used consistently over a sixmonth follow-up, whether the therapy is used in response to a specific acute symptom, or to treat diagnosed conditions.
Methods
Data collection focused on older adults (aged 65 and older) who lived in three rural counties in south central North Carolina. A repeated measures design was used in which each participant completed a baseline structured interview and then six follow-up interviews; at monthly intervals, each participant completed structured interviews on three consecutive days. Measures obtained at 'follow up' refer to participants' responses obtained from all the 18 potential participant interviews that occurred after the baseline survey. Project exclusion criteria were used to ensure that study participants were mentally competent to give consent and had sufficient cognitive ability to accurately recall information from the previous 24 h. We based our procedures on experience in other surveys conducted with rural older adults . Those with severe cognitive impairment or dementia would be excluded from this study, and the clock-drawing test (CDT) was used to screen for this exclusion. The CDT has been found to be sensitive and useful in the clinical assessment of demented patients (Kirby, Denihan, Bruce, Coakley, & Lawlor, 2001; Shulman, 2000) . All study participants remained capable throughout the follow-up period. All participant recruitment and data collection procedures were approved by the Wake Forest School of Medicine IRB, and all participants gave signed informed consent.
Participants
A total of 200 community-dwelling adults aged 65 and older were recruited from three counties in south central North Carolina. These counties were chosen because they contain large minority populations and because a high proportion of the population is below the federal poverty line. The minority group populations of the counties range from 50 to 65%. The poverty rates for persons 65 and older are between 17.2% and 22.0% for these counties, compared with 13.2% for North Carolina as a whole. The sample included community-dwelling adults who self-identified as African American or white, and spoke English. The sample design called for the sample to be stratified by ethnicity (African American and white) and sex, so that approximately 50 participants were recruited into each ethnic-sex group. A site-based procedure (Arcury & Quandt, 1999 ) was used to recruit representative participants. Sites are places, organizations, or services used by members of the population of interest. Participants were recruited from 34 sites. The types of sites at which older adults were recruited to this study included county recreation departments (three different sites), county social service departments (3), county government meetings (2), senior center and congregate meal sites (3), senior housing complexes (3), social and support clubs (7), churches (6), businesses (5), and polling sites (2). In addition, recruitment included individuals who had participated in previous research studies, who were referred by other participants, and who were referred by community interviewers.
A total of 200 African American and white older adults completed baseline interviews. Nearly 70% (139) of the participants completed each of six sets of the follow-up interviews. Of the 61 (30%) participants who completed fewer than the six sets of follow-up interviews, 23 (11.5% of total sample) completed five sets, 5 (2.5%) completed four sets, 5 (2.5%) completed three sets, 12 (6.0%) completed two sets, 11 (5.5%) completed one set, and 5 (2.5%) completed only the baseline interview. The reasons for participants not completing all six sets of follow-up interviews varied. Three participants died, and nine became too ill to continue. Twenty-two participants changed addresses and phone numbers, and could not be located. Fifteen participants decided that they did not want to continue.
Data collection
Data collection was completed by interviewers who had received extensive training. Participants completed baseline, in-person interviews, usually in their homes, between April 2008 and May 2009. Following the baseline, they completed a series of daily-diary followup interviews on three consecutive days at intervals of at least one month. Participants generally completed follow-up interviews on the telephone. However, follow-up interviews were completed in-person with 33 participants who did not have a telephone (n ¼ 10), had poor hearing or other physical limitations (n ¼ 14), or who disliked speaking on the telephone (n ¼ 9). Follow-up data collection was completed in January 2010. Baseline interviews ranged from 45 to 120 min in length. Follow-up interviews generally took 20 min to complete, but ranged in length from 15 to 90 min.
Measures
The baseline survey included data about personal characteristics including sex, age, ethnicity, marital status (currently married vs. not currently married), educational attainment (5high school, high school, and 4high school), income, health behaviors including cigarette smoking (current smoker or not current smoker), alcohol consumption (current drinker or not current drinker) and self-reported total number of chronic conditions. Income was asked in two separate items on the baseline questionnaire; one was whether income was above or below $13,000 (federal cut-off poverty level) and the other was a 15-category question where one of the cut-points was $13,000. To reduce missing values from both questions (10% missing for above or below $13,000 and 90% for 15-category question), the two questions were combined into one indicator of above or below $13,000.
The Mini-Mental State Examination (MMSE), the primary cognitive measure, was also collected as part of the baseline survey. The MMSE is among the most frequently used cognitive screening measures in studies of older adults (Folstein, Folstein, & McHugh, 1975) . This instrument has been extensively used in community surveys, nursing home studies, longitudinal studies of aging, and clinical investigations (Fillenbaum, Wilkinson, Welsh, & Mohs, 1994) . The MMSE has also been verified and used in numerous other studies of rural older adults (Elnitsky & Alexy, 1998; Ganguli et al., 1993; Ganguli, Fox, Gilby, & Belle, 1996) .
Acute symptoms
At each follow-up interview, participants were asked if they had experienced each of 40 symptoms including general symptoms (e.g., runny nose and cough); cardio-respiratory symptoms (e.g., shortness of breath); gastrointestinal symptoms (e.g., indigestion and bloating); musculoskeletal symptoms (e.g., neck or pack pain and joint pain); nervous system symptoms (e.g., numbness); mental health symptoms (e.g., difficulty sleeping and low energy); and genito-urinary symptoms (e.g., incontinence). For each symptom reported to have occurred in the previous 24 h, participants were asked if the symptom was attributable to an existing chronic condition. Symptoms that were not related to a chronic condition were defined as acute symptoms in this study.
For each acute symptom experienced, participants were asked if they had (1) prayed; (2) taken an OTC medicine (e.g., cod liver oil and Ben Gay); (3) eaten or drunk something special; (4) taken a home remedy (e.g., honey, vinegar, olive oil, and whisky); (5) taken a vitamin, herb, or supplement; (6) stayed in bed or rested; and (7) ignored the symptom or decided to wait and see. Responses to home remedy, vitamin, herb, supplement, and rest had small frequencies for any month of follow-up and therefore these categories were not included in analysis of acute symptoms.
Chronic conditions
At each follow-up interviews, participants were asked which therapies they used for each chronic condition (arthritis, diabetes, heart disease, and respiratory disease) reported at baseline. The therapies included (1) pray; (2) OTC medicine; (3) eaten or drunk something special; (4) home remedy; and (5) vitamin, herb, or supplement.
In this study, the six follow-ups with three daily interviews were treated as six observations (rather than 18). Use of therapies was defined as any use of therapies at any of the three days within the monthly observation period, and non-user was defined as no use of the therapies at all during the three days within each monthly observation period.
Statistical analysis
Descriptive statistics of baseline characteristics of participants are presented as either frequency and percentage for categorical variables or as means and standard deviations (SD) for continuous variables (Table 1) . All analyses were completed in PROC GLIMMIX in SAS v9.2 (SAS Institute Inc., Cary, NC) and adjusted for correlation between repeated measurements on the same participant using a compound symmetry covariance structure. Four dichotomous repeated measures outcomes (prayer, OTCs, eat or drink something, and ignore symptoms) were created to reflect responses to daily acute symptoms. A relatively similar set of dichotomous outcomes was constructed for an existing chronic condition (arthritis, diabetes, heart disease, and respiratory disease); these outcomes were use of prayer, OTCs, eat or drink something, home remedies, and vitamins, herbs, or supplements. All outcomes were separately modeled using the GEE approach. Tests of linear trends over time for non-prescribed therapy use for any daily acute symptom and chronic condition were completed in a mixed model that treated time as continuous and adjusted for the correlation between repeated measurements. Interactions between month of follow-up and MMSE score were tested in the repeated measures model to determine whether associations of cognitive function at baseline with use of non-prescribed therapy differed by time. A series of nine different mixed models were fit to analyze the effect of cognitive function on each of the nine outcomes. Model 1 examined the effects of demographic variables (age, gender, marital status, ethnicity, educational status, and income), health behaviors (cigarette smoking and alcohol consumption), and total chronic conditions on non-prescribed therapy use after adjusting for time. Model 2 (fully adjusted model) included all variables in model 1 plus baseline MMSE to determine if cognitive function further improved the models. Type I error rate was fixed at 0.05.
Results
Participants included 52 African American women, 48 African American men, 50 white women, and 50 white men (Table 1) . Most are aged 65-74 years (59.5%), with 40.5% aged 75 years and older. About half (47.0%) have a high school education or less, and 53.0% have education beyond high school. All but two of the participants have at least one chronic health condition. Table 2 shows the percentage of older adults who used non-prescribed therapies for acute symptoms believed to be unrelated to an existing chronic condition. Non-prescribed therapy use for acute symptoms was limited on any of the days when participants experienced any of the symptoms. Ignoring a symptom or waiting to see if it resolved was the most common practice when older adults experienced daily acute symptoms, with use ranging from 35.9 to 42.4% across follow-ups. OTC medicines were also frequently used to treat any acute symptoms (31.5-37.1%). Food and beverages were the least frequently used therapy when older adults experienced daily acute symptoms.
The percentage of older adults who used nonprescribed therapies for any chronic condition across the 6 months of follow-up is reported in Table 3 . Of the five types of non-prescribed therapies, use of prayer and OTC were the two most commonly reported forms, with use ranging from 43.9 to 61.3% across follow-ups. Food and beverages (9.3-14.1%) as well as home remedies (6.7-10.6%) were also used to treat chronic conditions. Fewer used vitamin, supplement, or herb (6.3-10.2%) for treating chronic conditions. The percentage of use for each of the therapies slightly fluctuated across the six months of follow-up for both acute and chronic problems.
To determine whether baseline levels of cognitive function predict non-prescribed therapy use over time, interactions between month of follow-up and baseline MMSE score were tested in the repeated measures model. Baseline cognitive function did not predict change in the use of non-prescribed therapies over a six-month follow-up. Because the MMSE score by time interaction was statistically non-significant, month was specified as a covariate to examine the association of baseline cognitive function with average use of nonprescribed therapies. Next, multivariate models were run to determine whether the relationship of cognitive function with non-prescribed therapy use differs if the therapy is being used for acute symptom management or in response to a chronic condition. Results of the multivariate models for acute symptoms are presented in Table 4 , with cognitive function as the predictor and non-prescribed therapy use for acute symptoms as outcomes. In fully adjusted models (model 2), there were significant differences in ethnicity, education, and total chronic conditions. African American older adults were more likely than white older adults to use prayer to treat acute symptoms not attributable to chronic conditions. Those with greater than a high school education were less likely to ignore symptoms. Those with higher number of chronic conditions were more likely to use non-prescribed therapies to treat acute symptoms. Lower cognitive scores were significantly associated with an increase in the use of prayer in treating daily acute symptoms, adjusting for demographic variables, health behaviors, and health conditions. Those with poorer cognitive function were also more likely to ignore an acute symptom or wait to see if it resolved. Cognitive function was not associated with use of OTCs or eating or drinking something for an acute symptom.
The associations between cognitive function and non-prescribed therapy use for any chronic condition are shown in Table 5 . Older adults with less than a high school education and those with higher number of medical conditions were more likely to use OTC remedies for treating a chronic condition (model 2). Current non-drinkers were less likely to use home remedies or take a vitamin, herb, or supplement relative to current drinkers. Lower cognitive function was associated with an increase in the use of home remedies for treating chronic conditions, adjusting for demographic and behavioral factors, as well as comorbid conditions. There were no significant relationships between cognitive function and use of prayer, OTC remedies, food and beverage remedies as well as use of vitamins, supplements, and herbs.
Discussion
Little information is available on the association between cognitive function and use of non-prescribed therapies for managing daily health symptoms in older adults. We therefore used a daily diary report to investigate just that. Research has suggested the implications of advanced health decline and increasing non-prescribed therapy use over time (Eisenberg et al., 1993) . A low MMSE score in an older population may imply a decline, but we did not find an association *p 5 0.05, **p 5 0.01, and ***p 5 0.001. between baseline cognitive function and use of nonprescribed therapies over a six-month follow-up. Cognitive function predicted the use of some nonprescribed therapies in response to acute symptoms as well as symptom participants attributed to existing chronic health problems. Older adults with poorer cognitive function were more likely to pray and ignore symptoms on days that they experienced symptoms not related to chronic conditions. Lower cognitive function was associated with increased use of home remedies for treating chronic conditions. These findings have several implications. First, our data suggest the relatively widespread use of nonprescribed therapies, including prayer, for managing acute conditions. Some of these non-prescribed therapies, such as prayer, may have benign health effects, but others may be problematic (e.g., ignoring the symptom). The use of prayer for health is quite common in the general United States adult population; analysis of the 2002 NHIS shows that 45.2% of all adults (Barnes et al., 2004) and about 60% of those aged 70 and older (Bell, Suerken, et al., 2005; Harvey & Silverman, 2007) used prayer for health.
In multivariate analysis, older adults with poorer cognitive function are more likely to ignore symptoms on days that they experience symptoms not related to chronic conditions. It is possible that these adults could be misperceiving symptoms due to their lower cognitive function. The reasons are not clear since this study does not elucidate factors associated with the decisions to treat or ignore symptoms (Dean, 1986; Stoller, Forster, & Portugal, 1993) . However, ignoring symptoms may suggest a general decline in the prefrontal cortex or executive function which is responsible for decision-making (Stuss & Levine, 2002) . Ignoring symptoms may also reflect a more general self-care approach among older adults with poor cognitive function. Other studies have found that older adults with cognitive deficits are not aware of their own limitations and are less likely than cognitively intact adults to seek appropriate medical care or services (Zarit & Anthony, 1986; Zarit, Orr, & Zarit, 1985) . Poor cognitive status can impair the ability to monitor symptoms as well as to interpret symptoms (Brown & Park, 2002; Murray, Burns, See, Lai, & Nazareth, 2005; Sevick et al., 2007) . The findings from this study suggest that poor cognitive function plays a role in why older patients are likely to ignore symptoms or less likely to take on an appropriate course of actions in a timely manner when symptom occurs. Ignoring acute symptoms which might be dangerous has clinical ramifications including risk of hospital admission or premature death (Sevick et al., 2007; Shekelle et al., 2003) .
Second, this study finds that poorer cognitive function is associated with increased use of home remedies for treating chronic conditions. This is an important finding that has not been reported in the literature before. Home remedies are often based on products found around the house and more readily available for older adults who no longer drive or get out much due to poor cognitive status. The current data do not differentiate among possible explanations. The association of a poorer cognitive function with increased use of home remedies merits careful consideration and deserves attention for further investigation.
Finally, the results have an important implication for health professionals and informal/formal caregivers who care for aging individuals. Knowledge about what self-care practices adults with poor cognitive status use to treat their symptoms may enable practitioners to understand and have open discussion with older patients and caregivers. Such open discussion can help providers better monitor and document nonprescribed therapy use in medical charts (Cohen, Ek, & Pan, 2002) , but it also allows caregivers to identify potentially harmful self-care behaviors and encourage safer, more appropriate choices. Additionally, the current data do not directly investigate use of nonprescribed therapies to help prevent cognitive decline or treat cognitive problems. However, chronic conditions such as arthritis, heart disease, respiratory disease, and diabetes are highly prevalent in older adults and significantly contribute to cognitive impairment and decline. As chronic illness-related cognitive impairment continues to gain recognition, non-prescribed therapy use may be indicated to help improve cognitive function. This is expected given that the medical community has very little to offer to improve cognitive functioning or no effective therapy in preventing or delaying cognitive decline. Non-prescribed therapy use for cognitive enhancement or improvement will only increase in the future due to the rapid growth in the number of older adults and the increasing incidence of illness-related cognitive decline, cognitive impairments, and other dementias (Solomon & Michalczuk, 2009 ).
Strengths of the study include the use of repeated measures of multiple non-prescribed therapies. Observational studies of the community-dwelling population of older adult population often rely on gross measures of non-prescribed therapy utilization, such as lifetime use of general therapies, or use of therapies in the past year or three months. Further, cross-sectional data cannot provide detailed insight on non-prescribed therapy use over time in relation to cognitive function. The longitudinal analysis of change over the six time points suggests that cognitive function has no major effect on the dynamic of use over a six-month time period. The non-significant relationship could be due to multiple factors, including a short period of followup time. A longer duration of time may be needed to determine the changes in non-prescribed therapy use as a function of change or decline in cognitive function.
Limitations of this analysis deserve comment. The sample selection process was not random, limiting the generalizability of the results. However, the research relatively included large sample with a high rate of completion across six three-day follow-ups. The sample was ethnically diverse and representative of rural North Carolina counties. For example, the 53% high school completion rate found in our study is typical at least of these low income counties. The high school graduation rates for persons 25 and older are between 70% and 75% for these counties, compared with 83% for North Carolina as a whole. Additionally, our study required participants to recall information from the previous 24 h. Though we excluded from the sample older adults with severe cognitive impairment or dementia, the possibility of some recall bias in the sample may exist, particularly among those with lower MMSE scores. However, this bias is reduced in our study design, relative to those that require a longer term recall. Study participants remained capable throughout the follow-up period. Further, the fact that we examined non-prescribed therapy use in a community-based setting may mean that older adults with severe cognitive deficits or dementia were not included. However, we were not able to assess cognitive function at each interview and therefore could not determine whether the association between cognitive function and non-prescribed therapy use was a reflection of changes in cognition due to aging or disease. The mean AE SD MMSE score (26.4 AE 3.7) indicated a normal but relatively low cognitive function in this group. Given the low education in the sample, our data may reflect a group of individuals with low stable cognitive functioning. Not all forms of cognitive tests and non-prescribed therapies could be included. Because diary studies impose substantial demands on participants, the current study focused on the MMSE as a widely used cognitive measure and common therapies to reduce participant burden.
Our study is among the first in a series of papers to provide some insight on the relationship between cognitive function and non-prescribed therapy use for managing acute and chronic problems. Our findings suggest the need for further study of non-prescribed therapies as used by older adults with cognitive problems, and the potential value for health providers to inquire about this in understanding how their patients with poor cognitive function manage and treat daily symptoms.
